Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 06-188169 

(43)Date of publication of 08.07. 1 994 

application : 



(51)Int.Cl. H01L 21/027 

G02B 27/28 
G03F 7/20 
Gl IB 5/127 
G11B 5/31 



1 — 

(21) Application 
number : 

(22) Date of filing 


05-212198 
: 04.08.1993 


(71) 

Applicant : 
(7 2) Inventor : 


CANON INC 
UNNO YASUYUKI 


r 

(30)Priority 








Priority 


04247249 Priority 


24.08.1992 


Priority JP 


number : 

i 


date : 




country : 




(54) METHOD OF IMAGE FORMATION, EXPOSURE SYSTEM, AND MANUFACTURE OF 
DEVICE 

(57)Abstract: 

PURPOSE: To provide an image formation and 
an exposure system, in which a repetitive 
pattern is projected using most properly 
polarized light to obtain a high-resolution 
image. 

CONSTITUTION: A repetitive pattern on a reticle 
4 is illuminated by a lighting system. A beam of 
light diffracted from the pattern is admitted to 
the pupil of an optical projection system to 4a _ 
project the pattern onto a wafer 6. A deflector 9 
is used to select a projection beam that is 
linearly polarized in a plane perpendicular 
substantially to the direction in which the 
period of the pattern is minimized. 
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2 lfclittSTjIfUfcLTtt, 03t^-rid^^-y 
4 a*^(3jgLTl^ZX¥ffirtT-Jtm©±3tia*^l6 

ttJ^-^-V- 8 ©|jgp*0 4 \Z7r<t «fc 3 fiSfiic LT^ 
5o xW«/^->4 a©*»)JgL©jai)(B*<«fe/h 

[0 0 7 3] 04fCfe^T^SlgP^2 2ti)t^iffi5*^ 
*3te»}16«nTl^*jlt}t««-e**. 2 0©RJBMP 
2 3, 2 4\*ym:$m$X'3b<0. COS«2 3, 2 4A> 
6©JtAV^-V4 a©*S^t^-TSo 0*. 2 5ti 
3, 2 4©*/fr£ffi5«fc3K3K>fcSig«8-e 

[0074] 01 ©7/^-f-v-8Ti»3*nfefia^ 



(8) 



8 8 16 9 
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©55, H*fcffl2 6?3RLfcy;frfa©fll^©#*» 

Ht>-iS«B«2 7«±E*W2 6tiES-r*^iaiK 

8, *LTffl}fc8E9©*¥fl6rt"C©EIHtt. 0 2. 
4. 5*tettl€tlSLfca»W«l 5. 2 5, 2 7tf*J 

[0 0 7 5] W±O±5ft*»«KJ:0, AXMHmXM) 
ffitt#l3)*><*-V4 a©XUy hfilRlfcWfcy^ln) 

a ©US® t i&WVZ'tt 5 C 4: £ «k tK 0 3OT*lKf!8Lr= 
£x/n — 6±tct9Tf5. pg L ^;i/4±<D/^-yi: 

[0 0 7 6] ^{C*^S6^JK*5^T. U?-*;l/4±©/< 
^-y4atf« 0 2©<k?(c l^fotc^Blili©^*- 
^*->©#T*&<> 06fc;jVrj:?l;:&4?*<«E, Si© 

(y. x) <D2lilpHcmfm<D3!>%2-0<D>*#->*ft 

[0 0 7 7] C©#&, H6©«»3 0-PH*nteaJ» 
©»t)®U^->tt±a©*a%ffl^4C!:K:J:0, 

3 l T*fflSnrcgi5^©iBi0igL/^-yfi:oi/>TOTW 

jtofflj^fiiA^u -y h»ciE«'ra*iqiK**©Trai; 

[0078] zcT'^mm-vte. 06©w^;i/£0 
7 £0 8K^t-2ft©U<f-£;M;:#8iJU giRtcRftt 
an-507©/<^->fcovT«Hij3!Ebrcjffi(j, 

y tfflKfflJt UfcEtfHHifcftTtttttf 08©/* 

U*-*;l/fc*MJWU Ao!»ft©{Ift£fttfXU *y 
h©g##fitc¥ff£fiiRli:&SJ:5lc, BP^x^iRjtc 

iMc 9 0jaiaiiS*TA^HBEUT^6«f«fW«fT-3T 

(c IB 6 r , ffi©^ilRlC4ofe«^fe Nttfe SSffl RTfigT' 

[0 0 7 9] X, 06K^-rA3tC— 5©Uf-^/HC2 
S!SH©«S *> il U < * - * \s=f-*n\>hVkW& 

[0 0 8 0] *SlflBCTT*«U^^;U±©/^-ytt5* 

©9i , v&x^-xTfl5fie«nTv^tbTiH^*ffo 

fcA\ 5*l-^©'7-l'V&X^-X/^-y{COl/^Tt 
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tt l#ncPie>nSfc©T*«£<, Mtc/^-y©JH»J 
vX3t 1^7/1/4 fc©MXttU¥-*;l/4fc«!«u:/;C 

5 4:©nxtta»uyX5©rtgi5 («ffi±) kbe^lt 
[0082] mmiW.9*\s : }->?)\<4tmzi'yX5t 

10 ±©A^-yjgWc{5UT/^-y4 aTia#f*nfcl§ 

«f)t©3-6. «f3e©35riftcfi)tLftffl}i£)tt«<aiRsn, 

<fc-3K&3 0 ^LTC©<IttftiRTv^->4 a©»£ 

•>ia — 6±tcs^-r?.o 

[0 0 8 3] *»C*«W©^BWW2KOV^T«iWr*. 

^J5s^j2©^s«ifi£tt0 1 (ommm 1 i:«siBii;T*fc5. 

VtctfcfflS^ h&SrJSffl UTVSC i:T*fe5o 
[0 0 8 4] m9lt*mMm<DU1-i>)l4±<D/<i5i-y 
20 4 a©ittB^HT*$.5o BHaK^-r*?fC/^-y4 atf 
5*©y^(6){C^t>*57.'J-y MR©HP4 0-4 4frC> 
*oTl»"*j&ttH l ©USSfflJ l fclBIUT'feSft^ 09© 
/W-yifflW.&ift4 0, 4 2, 4 4 (Cigi©1-Sft©& 

ffi%ap»4 1 . 4 3*m®?z>mcttLT 1 8 odoefb 

[0 08 5] X, *mmT'\Z7/\-1-*-B<0B1Sit 

•5<L©£ffll^TV&„ 
so [0 0 8 6] ^mmmXit. /Vt->4at7rt-=f-V 

- 8 zm^x^mm 1 1 m^nm^m. 9 

4*\ B9*©/<*-:/4 afCfcfLT, fig^)t©ffl^|n] 
tfX'J-y h©fi#£|pKcW&7}fa (y73lpJ) 

ft/<*->©«tf*tt*fT-3T^*. 
[0 0 8 7] X, Uf-^;b4±©/^->4 a*<0 9© 

PitJiRj t ©/ < * - vstc 1^ 7 >\s*mm.m ^ •> tc 0 v x 

[0 0 8 8] *fc*B«B©^M3»CO^TBWW-3. 
i>l)l^J3©Siat«fi!c€,0 1 ©HfifiglJ 1 i;BS|B]i;T-$.S„ 
[0 0 8 9] 4 ±0/^-^4 a 

i; it, 01 l^c^■rt©^ffl^ / ^5 <> iai i*. 4«u 

\s3-?j14 tW-'n, zm*V3- / 7>\>4< l zmmz.iiZ>&r> 

tC^i?)T*3<o 0 1 1 2 10~2 14ti/^-yA 

©xy-y httiJBpgrefctK naagp 2 10-214^ 

so 012 1 5?^fx£|fi|K»»)iIL/<*-y;Hlj«LTV 
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[0 0 9 0] ffl®lC2 2 0~2 2 4 BOX'J 
■y h«|JBP»T?»9, 2 0-2 2 4tt$5fll2 2 

5TjR*y£ftfclMiBL/<*-y*|||rtLT^*. /< 

t^«. fflta->7M*«afflLfc/^-yA. B©i«n 

£01 2*ffl^TBWr*. 

[0 0 9 13 01 2(i01 HC^Lfc/^-yAJCOl/'' 
T^912 1 5 (C}9o;fc»Tffii%«8</->;fc &©■?&§. 01 2 
*, 2 3 OttaHfjfttf^Xfifi-efc?), f4^SP2 3 1 « 
*oi»>J:*>l«*ttJfc«T?**. >&ftg|52 3 1 &Mn82 
10-21 4te<*!JjaJW/<*->A*MeJS£tlTV>S. 

Masona-ei 8 oa-roafcs^cfctj:?), tsa 

£©fW{M££fa±S#£t»©T'&t), 01 2*©3 2- 

3 4^*c*aa-r*«offi*g*i 8 omtzuzm. 

ffl~>7^-^UTt/^o 

[0 0 9 2] J3UB/<*-VBteHbTfcfc012 2 5fc» 
ofcWfffi0fi01 2tmmcrj:^ 0 ffiS->7 hffi*58ffl 
Lfc/<*-:/©l£®{c{i, Uf-^MtcSB&Tjfa (z 
TJIrJ) fr£,TO£fir*tf&^©T\ 7/<-^*--8i:L 
T«0 1 3fc*f <k5K, fliZI<D£Mg32 4 0A^)t 
0)5, i*M>©2 4 l«PtS:t)T^5t)0%I^5. 

[00 9 3] *SflS01JT*tt(I^l 9 £ LT0 1 4 ICtf 

*$*>*&mt&. fi^isi9«, ^cKAWfsft© 

3S01 4«t>, ffifcW5 0T>;jsLfcy?jfo©<Iftft©* 
fctt % Xf -y ; <-©fiBUWIHi, fl^ttlD 9 «rJ2ii L tJ& 
[0 0 9 4] W±©«5iST'U'g L i';U4±©/^-y4 a 

%&m \ smsm \ §\z.m-?&i\z%.% 0 bps, 

VAtCfcfl/TH:, 0 1 5 fCjjVfJ: 0 icmitftfa 6 0fcf< 

[0 0 9 5] -73>'^->'B(C^LT«0 1 6fc^«J; 

LTtt^*->A«£©»«g©5fe#«;T*f 
[0 0 9 6] Z£T'*%mmT<lt'*2-yBlC*M?Z 

[00 9 7] 01 7«01 1 kVWL '**->A. /<* 
->B^Lfc, U*-*;l/4©¥ffi0T*&5#> 017 

© v=h t ii 4 < * - y b ©riimtc xs-f-r a EMifttt 

*©ffl«ffi*9 O«0iESH«flraS»»l7 0*OI)tt 

«y*tf i/2jftfi**3afflT?**. i/2issts^jiSffl 



(9) ftKPF6- 1 8 8 1 6 9 
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[0 0 9 8] 0 1 8tR ^Bl 8 0 ©7J [SjfCil^M^ai 8 
l©£|a) (yj5l«!) KflSJtLfcifflSOWIfiJttJRfcWLTffl 
^Xjftttffi CCC-eti l/2»fi«) ©tt¥«l8 2©75 
ft£x«li:4 5«©SK*&f J^cK^-fS^ fiift 
g«SS@7 0*ri§jfiLfci&©)fcjB{i, fcff)8 3©£|pJ»c 
iffi#k M^018 4T^fJ:3fCx|a73lo)tC{I^tfciE^ 

[0 0 9 9] «)teE8KBilI7 0*/^-yB©BWteE 
10 IB^«0 1 9t,CK-?&olci£Z, 0 W*>, ffi&W9 Off* 

*ora©;«n&tf'<*-vB *xy yhtffis 
fil©(l?«tt©ifii±A^T*iraci:fc*So 

[oioo] mmmm. iot LT«Bttt**so fat 
^»**affl-rt«f, E»«ji^©fl»tiii©ia*K©* 

$£«<Itt§?8i8B7 0©W*fcJ:oTlM«IM-4ci:tf 

*©ffltta5©isiiEftfi*<9 oguatt©«4fflcK3re* 

Sfcfc, «*47jft©»0EU<*-Vfc»LTlS«fi 
20 ©ifiLbtfnJ&fc&So 

[0101] *S««ljTtt!!aW*fT3/<*-y»C«ffiffl 
5/7 hffi*^ifflStlT^*i: LTKM*ffofc3^, 84A 

fmwm*mvct§£-ct>mtzck.&T-z z<onw 

[0102] w±©#*»Wte*t^Tai)ifi*ii9*uf- 
tji i ©SffiXttHiii±»c«jaT*g»ffijtf**. 

[0 10 3] H2 0tt*«W©«Ma»*tt**»#*? 

<ommm<ox ? y > <-c mm l it t s ©ussm 4 ©gas 

««Br?$«. 04". HlT^LfcfiJl&fclRl-SJlSCtt 

[0 10 4] 0 2 OfCfclz-'T, JtiSK ffT^filJl'f 
>r^*b-^-2, ,^WyX3, U^^;V4 S 

»^ia-6, Xx-i/"7^«^n^n0 
1 <Ot><Okm&kV3bZ<DV£ Ct-litlStl!, 

[0105] HfififJ 4 A^9J 1 ~ 3 ta^S^ti, ffl 

fcUf-^;l/5 4©P^) (cffiBL, b^^;l/5 4KASff 
■6Jt©0IJt«tt*Uf-^;I/5 4 ©«Mt»WJIII-r*«l«fc 
40 ftoTt^a. 

[0 1 0 6] CclT% *£Mm<D\s3-t>l5 4±©/^ 
->5 4at±02 1 fC/TVf<fc a lC^7f|6] (y^|6j) ic&i 
D*5XU -y h 6 0-6 4 «t5fi8*ISt)iiU^-y tS5 
7?fRl (xTfft) »C3IEtf4^';y h6 5-6 9 J:0«*« 

1C«, 7/<— ?-^-8©MP«r02 2©<fc3fc-rtltfm 

[ 0 1 0 7 ] 0 2 2 *©f4Sia5 7 0 tti&ttSBT* 4 BUtclS: 
so Wfen«MP»7 1-7 4*<)16aaiBJfc*oTfe»)» C 
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Omm 1~7 4*»6©Jtt*Uf-^;l/4»C»i6A»*« 

So 

[0108] xmrnrnvitcozozmiMmmmicti 

LT, /<*-y5 4 a£Altt*ft©<Ift/jfi#X'J>y 
5 9£fKHLft&£DT*;&S„ 

[0 109] 021 4"D 59a. 5 9 bteA#tbftft<D 

■B-SflDtaW*"?**). {IftSW5 9 a «A!ttLftft©9 
■feX'Ay h 6 0-6 4 Og^TjlRHcWft^lSl (y*f to 

Ti^So 

[0 110] d^gP»5 9 bfiX'Ay h6 5~6 

0*«:»fl?-&*±^KKESnTt^*. fI^H5 9 
i: LT«\ WW«©0iJlfi***Offl|Jtl(Wlfil*W(5-r* 

[oiii] *$zmmvi±. 4±<a^#-v 

5 4 a t LT$$2#[pHci£Q*.5xy >y 20 
OBTUSE Lfctf. *tlWJi.O*lftfC«tf*XU y h£ 

[0 1 1 2] (Si, *%mmic&^xmftmm9Zis?t 
^5 4©aa (^9^/15 4 t®&i<>X5 5 torn) 

[0 113] COfctfHJt^ffi9«U^^;l/5 4±fCil 
^0^(S»c5irJ5X'; -y h*^ottXU >y bfr6®f/T 
Snfttt©?^ ZtlZ'tHDfifaOXV -y t^Otcffiitc 
X'Ay h©^£faKffi3tLfta^ft%3»?T?**J:$ 

[0 114] *tc*|QKi«lo^tt»U5K:oi/>TaHWf 
5, 5 OttdBflttf tiH 1 ©gffiffll 1 tBSlHlUT'fe 

So SIMiffil5*«SiasW4fcSft*0ttbf-^;l/4±0/< 
^->(cfi*0->7 K&fciiSfflLTVSCiiT'il&S. 

[0 115] 13 2 3tt*^fit5CT©U^^;U5 4ffi±©/< 
*-V5 4 a Qff.HBI'F&S. mate** Uf-*/l/5 4 
±<0/<^-V(4tK7?lRl (yTjfi) Kiit/SX'J-y h8 0 
-8 4, BcIWjIr] (xTjIpJ) KigtfSX'Ay h8 5~ 
8 9**&ffij*SttT^*j&TttBI2 1 ©/^-^fcliaS 

TVSS5#80, 8 2, 8 4, 8 5, 8 7, 8 9 fcjgil 
f S3tOffl*S*SS^8 1 . 8 3, 8 6, 8 8*i83If S 
mctSLT 1 8 0JffS<tS*4ffl*BS/7 bgWfcgSttT 

[0 116] 5 9 a. 5 9 bttfflflttttfTfcO, 
;i/ 5 4 tent L < t*«?P3ti:<ii.ttLfttt& L < filNItttt 
#AfcfLfti:£fc, *©tt<D3-&X'Ay KDg^iRjfc 
mLfdI^O*^X'J-y McA&t£-£TVS. X, 
7/^-^-V-8i:L,T(i:U4fi!i^j2<04 l ^tlRl1iEll 3K 
^Lft&<D£fflt^Tl^So so 



fSHfl¥6- 1 8 8 16 9 
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[0 1 17] *S*««iJ"P»iW±©J:3ft«l«lcJ:oT, 
;P5 4±te*tt^ftO/^-V«<«**fr-pfc. 

So 

[0 118] CCTttU*-*/l/5 4±<D/ifi->£LT 
Mm27}faimifZXV >y b*8ofc©T?BWll,fcib<, 
*tUatt©*Afcgtf*X'J -y 

[0 1 19] CCTHiU^?/l/±©'«#-ytf5#<07 
^>&X^-XTiIM£ftTl>Sif££Wci;9^Lft 
fy\ 5#W?1-©7^y&X^-X^:£-;y{C^Tfc|B) 
mc&RlvJMT&Zo X. ^V&X^-XO&Dttii 

iwucH6n*fco-ea:*<, M*c/<*-v©iMiitt 

So 

[0120] 7>7tmims%m^-r* mmmx 

SJ:-5{cLT*>&i/\, 

[0 12 1] *£±EWHLfc«fc«B*?iJflILfc7*/t 

(IC*LS I^©¥S9tt^'y7\ J&S^tt«l|/<*;l/ 
VCCDH) OKJB07n-**-r. 

[0 1 2 23 Xf7 7*l (HBSfif) ?«¥*«*?© 
0BBBW-*ffft5. Xf772 (vx^HflO TttKtt 
L ft SB/ < * - V*« j8 L ft v x * S . 

[0 12 3] Xx-y7"3 (7X/\-«JB) T'liS' 
•;3V^<D»^«rffli,>T'j7XM-^JS-rSo Xf'yy 
4 (7x/N-7*n-bX) ttWxe^nftftl, ±I2ffl*L 

[0 12 4] &©X-fv7'5 (fi*£T) (i&XS t# 
fftl> Xr-y7°4 KioTfWStlft^XM-Srffl^T 
^^•y^k-rSieTfeD, 7-yb>7*»JIS 

»©ie*dtr. XT776 (ttS) T-tiXr 
<y 7 5 -efHHS nfc^Wfl:*? OftfBIB^X h , WA 
14-rX h^cO^^'fT^^o C o Ltcxm&mT^mfc 

*?*%«L, cn*<tfl» (XT777) ^tlS„ 
[0 1 2 5] 0 2 5«±fE<>XM-7 , a-tr7,©|¥ifffl47 
d— ^r^t"o 

[0 12 6] Xr-y^l 1 (Kft) T«7x/N-cogS 
ZffltHtZo X-r-y 7*1 2 (CVD) T'ti"7x/N-g 
ffilcmBm*J&i£-?%o Xr-y 7*1 3 CiWS) T?« 
^XM-±{c©W&i&SK<fcoTflM?-?>o Xr-y7l 
4 U^VffJi) Ttt^xM-t-r^Vi&fi-Siitr. X 
r y 7*1 5 (bi/*xhSaa) -p{i«fXM-{cS5)tSiJ^ 
XT7716 (SJt) Ttt±EIHWLftB)teft 
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tt-fSo xf7 7i 7 mm T-ttsjtbroxM-^ 

S>Xhttttfl©»#*HU9ffi*. Xf7^19 (b->*x 

mi) tiii'yfi'Mm^sti&dfei/^ k 

ot, *x/\-±ic^aiciaB/^->ai««j«?ti*. 
[oi2 7] *nusfi<?ij<Diiii??s?:fflv>n{f, vtmm 
mm Li?? rammm^wtem^zmmtzc t & 

[0 12 8] 

[0 1 2 93 c ©flfcfcJMBK *titf «±©«k 3 tcJUHUtt 
LOOK 3 V K 5 X h T*8:i*f £ C fc *<T* f 3 
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mm 

[017] *%WO*fiSW J 3 tC&S L^/l/iKD/S* 

[018] *^WOH«S0IJ 3 fcffi£fflft£&SBO(i 

[019] 01 7©/^-VfcBHW)lfiOffl3tOBBff«: 
g^-0 

[02 0] *»WOf»»K^ia*Xry^-teigfflL 
fc £ £ ©HlffitfiJ 4 ©2«g|5«&0 
10 [021] 011 <D-®ft<DWlWm 

[022] 011 (D-Mttnmwm 

[0 2 3] *56H^co^fi{601| 5 fC&S l/f-^;l/O8(jHfl0 
[02 4] *£l£tCffi«¥gMtX? ©i«§£!£©7 □ 
-?-\r-hB! 

[02 5] *58Wm^5^<*^?<oaKi^6lfj:43li- 

[02 6] «±OJifi»**a-r«MBH 

[02 7] JtSS©fta»cj:Sfli^|pioa^5rHK^-r 

ztcVxDmm® 

20 [02 8] X'Jy Mc¥fT&#fa£BftL;fc)fc£Jll> 

[02 9] X'J«yhK£Ba£flfcfflifcLfc)fc*fflV> 
fc £ f ©ff!E±©3iig#*|J£3tirira0 
[03 0] XV * McW&;Sfa£filttLfcft*ffi(,> 

[0 3 1 ] x y himm%iifaicmytLtcytzm^ 

M [032] momum-yom^mM^mmm 
m 

[033] ®±<DMffiwn*&?mm® 

[03 4] «ffi±oaffl»ffiSr«^SMBBI 

[03 5] hffi*fl!^fcii£<0«±©«*B# 
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